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Abstract: In this study kitchen waste and sewage sludge were co-digested 
anaerobically to produce biogas with the aid of engineering granules to enhance 
biogas production. Co-digestion was conducted for mesophilic and thermophilic 
conditions in a 20L bio digester for a period of 30 days. Hycura was inoculated to 
enhance biogas production. The co-digestion resulted in significant degrease of 
the total volatile solids and chemical oxygen demand of the bio-waste by >75%. 
Mesophilic conditions favored high quality biogas production with methane 
content as high as 74%. Inoculation with Hycura hindered H2S production which 
enhanced the quality of the biogas and makes it easier for upgrading 
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Introduction 
Huge amounts of biodegradable kitchen 
waste are being generated daily from the 
catering industry and at the same time 
municipal sewage plants are having 
challenges managing sewage sludge, 
both kitchen waste and sewage sludge 
have potential to be converted to biogas. 
Kitchen waste has high calorific values 
compared to municipal waste hence 
presents an opportunity for biogas with 
high methane content [1]. Biogas 
production from kitchen waste and 
sewage has become topical due to the 
increased digestion based on the number 
of microorganisms in the bio-waste [2-
4]. Production of biogas from bio-waste 
is an attractive waste management 
initiatives that promotes sustainability 
through the production of a renewable 
and green source of energy which 
mitigates climate change effects through 
reduction of carbon dioxide and 
methane emissions to the environment 
through co-digestion [5-7]. Biogas is 
produced in the four major steps which 
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are hydrolysis, acidogenesis, 
acetogenesis and methanogenesis [8]. 
On another note, bio catalysis of bio-
waste to biogas using Hycura has 
become topical due to its potential to 
enhance biogas production 
(http://actizyme.com/learning-
center/bio-augmentation/) [9].   
 
 
                                 Figure 1: Biogas production stages [8] 
This study focused on the potential of co-digesting sewage sludge and kitchen waste to 
produce biogas utilizing Hycura, a biocatalyst that enhances biogas production.  
 
I. Materials and Methods 
A. Materials 
Kitchen waste was obtained from a local canteen and sewage sludge was obtained from 
a nearby municipal sewage treatment plant.  
 
 
Figure 2: Municipal sewage sludge used in this study 
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B. Methods 
A. The kitchen waste and sewage 
sludge were mixed in a ratio of 
50:50 and was allowed to co-
digest in a 20L digester over a 
30 days retention time.. To 
enhance the biogas production, 
0.5g/L of Hycura was 
inoculated 
(http://actizyme.com/learning-
center/bio-augmentation/) [9]. 
The bio-waste pH, chemical 
oxygen demand (COD), total 
solids (TS), total volatile solids 
(VS) and moisture content were 
measured using standard 
methods [10]. Mesophilic 
conditions of 25-40°C and 
thermophilic conditions of 55-
60 °C were used for the co-
digestion process (Dressa et al., 
2015). The biogas was analysed 
for it 
 
The bio-waste had a pH of 6-8, chemical 
oxygen demand of 1-30 g/L and 
moisture content of 20-60% (Table 1). 
Table 1: Characteristics of the bio-Waste s Composition Using a Biogas Analyser 5000.  
 
II. Results and Discussion 
 
            Characteristics of the bio-waste 
Parameter Before digestion After digestion 
pH 6-8 7-7.5 
COD 30-40 g/L 5-10 g/L 
Total solids  90-120 g/L 30-60 g/L 
Total volatile solids 65-95 g/L 15-25 g/L 
 
B. Characteristics of the biogas 
  
The biogas from the co-digestion of 
kitchen waste and sewage sludge had a 
methane content of 70-74%. In addition, 
the biogas had low values of H2S and 
this was attributed to the hindering 
effect of Hycura in producing H2S 
(http://actizyme.com/learning-
center/bio-augmentation/). The 
composition of the biogas is given in 
Table 2. In a recent study [4] biogas 
composition with methane 50-65% after 
co-digestion of sewage and kitchen 
waste was reported.  
 
Table 2: Composition of the Biogas From Co-Digestion 
 
Gas composition (%) Mesophilic conditions Thermophilic conditions 
Methane (CH4) 70-74 65-70 
Carbon dioxide (CO2) 20-25 30-35 
Hydrogen sulphide (H2S) <1 <1 
Oxygen (O2) 0.2 0.5 
 
C. Effect of co-digestion temperature 
 
Mesophilic conditions were ideal for co-
digestion and biogas generation at a 
substrate ratio of 50:50 with a biogas 
composition of 70-74% (Table 2). The 
same observation was made by Das and 
Mondal [12]. Biogas with methane 
composition of 67% at mesophillic 
conditions in comparison for 64% at 
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thermophilic conditions were also 
obtained by Gray et al. [1] when they 
co-digested kitchen waste and municipal 
waste at a 15 day retention period. 
 
D. Effect on COD 
In this study, the bio-waste COD 
reduced by 85% upon digestion for a 
retention period of 30 days (Table 2). 
An earlier study [13] had reported an 
88% decrease in COD upon digestion of 
vegetable waste at 34°C for a retention 
period of 55 days.     
E. Effect on total solids and 
volatile solids 
The total solids and volatile solids of the 
bio-waste decreased by approximately 
80% during the co-digestion process. 
Babaee and Shayegan [13] also reported 
an 88% decrease in volatile solids upon 
digestion of vegetable waste at 34°C.  
 
III. Conclusion 
Co-digestion of sewage sludge with 
kitchen waste enhances biogas 
production. Addition of Hycura as a co-
digestion catalyst enhances the bio 
methane composition in the biogas. 
Biogas production from kitchen waste 
and sewage sludge promotes sustainable 
development at the same time mitigating 
climate change 
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